We report observation of crystallization of the glass-forming binary Lennard-Jones liquid first used by Wahnström [G. Wahnström, Phys. Rev. A 44, 3752 (1991)]. Molecular dynamics simulations of the metastable liquid on a timescale of microseconds were performed. The liquid crystallized spontaneously. The crystal structure was identified as MgZn2. Formation of transient crystallites is observed in the liquid. The crystallization is investigate at different temperatures and compositions. At high temperature the rate of crystallite formation is the limiting factor, while at low temperature the limiting factor is growth rate. The melting temperature of the crystal is estimated to be Tm = 0.93 at ρ = 0.82. The maximum crystallization rate of the A2B composition is T = 0.60±0.02.
Increasing computer power expands the time scale that can be simulated. On a time scale of microseconds, the Wahnström liquid is no longer meta-stable, but crystallizes. In this paper we report observations of formations of crystallites and growth. It is possible to investigate a liquid, a highly viscous metastable liquid, a glass and crystallization within the same model. There is a separation of phonons, structural relaxation, formation of crystallites, and crystal growth in time.
The classical understanding of the crystallization process is as follows [11] . Crystallization consists of two events: formation of a critical crystallite and subsequent growth. The free energy of a crystallite (below the melting temperature) consists of a positive surface part and a negative volume part. Crystallites below a critical size are unstable since the surface part will dominate. When a crystallite is above the critical size, the volume part will dominate, and the crystallite will grow.
We have performed molecular dynamics simulations of the binary Lennard-Jones liquid suggested by Wahnström [1] . Particles interact via the Lennard-Jones pair potential. The system consists of two types of particles labelled A and B. Energy is reported in units of ε AA , length in units of σ AA , mass in units of m A , temperature in units of T = ε AA /k B , and time in units of t * = σ AA m AA /ε AA . Type B particles have a larger radius than type A particles, σ BB = We define Argon units such that A particles may be considered to be Argon molecules; ε AA = 1 kJ/mol, σ AA = 0.34 nm m A = 40 g/mol, ε AA /k B = 120.27 K and t * = 2.15 ps.
The simulations were performed using Gromacs software [12] . A switch function from 2.0σ AA to 3.5σ AA was used to make potential go smoothly to zero at 3.5σ AA . Periodic boundaries were imposed. The Verlet velocity integrator with a time step of 0.01t * were used. The temperature was held constant using the Nosé-Hoover thermostat [13] . The density were N/V = 0.75σ
AA and N A = N B = 512. This is the same density and N A /N B ratio as originally used by Wahnström [1] , but twice the size. We also performed simulations with N A = 2N B and a density of 0.82σ
AA . The program VMD was used for visualization [14] . Fig. 1 shows the potential energy per particle as a function of time for independent samples at T = 0.624 and T = 0.599. The composition was AB. At T = 0.624 the total simulation time covers 15 µs or in the order of 10 4 τ α structural relaxation times. One of the samples show a dramatic drop in energy due to crystallization. Crystallization is a rare event at this temperature but more common at the lower temperature. The samples that do not crystallize show some transient drops in energy. This can be explained as formation of small crystallites. This was confirmed by a common neighbor analysis (data not shown) [15] .
The bottom panel on defects has formed. It fills half the box, while the rest of the box is occupied by liquid. The crystal consists of more type A than type B particles so that N A /N B 2, whereas the liquid mainly consists of type B particles. Fig. 2 shows a part of the crystal seen from different perspectives. A unit cell is sketched. The crystal structure is identified as the hexagonal MgZn 2 Laves structure. This is a close packing structure for the A 2 B composition with σ B /σ A = √ 3/ √ 2 1.22 [17] . This is in good agreement with the parameters used. In order to investigate the crystallization properties at the A 2 B composition further, we performed simulations of the super-cooled liquid at constant temperature with Fig. 4 shows the potential energy per particle as a function of time at T = 0.624 and T = 0.582. We used several independent samples. At the high temperature two out of four sample show a dramatic drop in energy. Here, the limiting factor for crystallization is the formation of a critical crystallite. When a critical crystallite have formed, the rest of the sample crystallizes fast. At the low temperature all four samples have formed a critical crystallite at t 0 but the growth rate is slow. From simulations at several temperatures the maximum crystallization rate was estimated to T = 0.60 ± 0.02 (data not shown).
In summary, we show for the first time that the Wahnström binary Lennard-Jones liquid undergoes crystalliza-tion when the metastable liquid is simulated for a time of 10 4 τ a close to the glass transition. The crystal structure is identified as MgZn 2 . This crystal is rather complex, but can form even when the composition is N A = N B . The melting temperature of the crystal (at the A 2 B composition and ρ = 0.82) is T m = 0.93 ± 0.02. The maximum crystallization rate of the sample is T = 0.60±0.02.
